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FOREWORb
l' This report covers work performed by‘ ' in compliance with the | 22
25X1 requirements of Contract‘ ‘ as specified in its aecompanying state-
ment of work.
The work was conducted between 1 October 1968 and 30 September 1969, Mr.
25X1 ,» served as the Program Manager for the United States *
l Air Forece, Directorate of Systems Engineering (ASNQD 50) erght Patterson Air
25X1 - Force Base, Ohio, andt was his alternate.
I : A number of the technical staff of 25
project. Principal personnel engaged in this pf'oject ificluded‘ - 2>
25X1 and the author.
l The manuscript of this. report was submitted by the author for initial review on
30 September 1969. 1Itis 1dent1f1ed by the contractor's file number FR-69-8.
. o ) ]
This te;chnical repoit has been reviewed and is approved.
N . / ,\ . “
q
B

Project Manager
Directorate of Reconnaissance Engineering

?
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’ , . ‘\)
h UNGLASSIFIED ABSTRACT '

)
'

This report summarizes activity relating to the Controlled Range Network during

of services provided for the United States Air Force by ‘ in response 25X1

25X1

to the requirements of Contract ‘

l the period of 1 Octo 1968 to 30 September 1969.  This final report presents a resume
l’ The procedures used to provide targeting service, preparation' of related publica-

tions, scope of collateral services, and certain related research efforts are described.

.
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SECTIdN I

~ INTRODUCTION
Confirmation of the dynamic capability‘of modern aerial reconnaissance systems
.is essentiel in the development and operational use of these systems. Continuing’
dynamic evaluation must be an integral.proeess to insure 'that the basic system
delivers the quality it was designed to:produ'ce' and that such c;uality is maintained\
throughout its operational life. The ablllty to measure/quantltatlve performance of
a total reconnaissance system is’a prerequisite to further progress. Indeed, further
significant development and refmement in the 1ntell1gence system gatherlng capablh—
ties will occur at a rate proportlonal to. the capability to evaluate systems as they are -

developed and employed

A number of ground evaluation standards together with their related analysis tech-

mques have been des1gned for the purpose of prov1d1ng a basic capablllty to support

reconnalssancel

systems. ’ , T - ‘ _ -
This’ array of groun¢ targets and assomated 1nstrumentat19n. capablllty, together'
with t\he experienced technlcal personnel to operate it effectlvely, comprise the Con-

tro lled Range Network

5

p ‘ ; ' . N 5

The resources of the Controlled 'Rang'e Network are available on a nationwide
basis to members of the reconnaissance commumty Any customer, through a sim-
"pllfled communication channel can be prov1ded with an array of evaluation standards,
meaningful photometric and agymospheric instrumentation data from which to analyze

the overall performance of a system.

This fmal report presents a summary of act1v1ty related to the Controlled Range

Network provided for the Umted States Air Force by

!

1
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SECTION II

TECHNIGAL DISCUSSION

A, GENERAL

T

The Controlled Range Network is operated by from its principal ‘ -2

facility at— Personnel inthe  Joffice manage all aspects of the 28

operation of the range network and prov1de a varlety of supporting services.

N
<l

N

-

The principal area of endeavor is targeting serv1ce This is provided by one

crew based 1n:,and by eight other f1e1d crews located across the nation.

N
3]
x
N

Supporting services include certain research efforts, material procurement for
special projects, an overall quality control program, maintenance of a multlsensor

test capability and publication of handbooks.

B. FIELD OPERATIONS

“~

Targeting service in the field is prov1ded by mne target crews. Each crew is
provided Wlth a SDECIfled group of targets and supportlng 1nstrumentat10n so that, when
requlred a serles of nine similar target groupmgs can be displayed. Instrumentation

can also be prov1ded at flxed target sites concurrently, as requlred ' b

The target set and crew are transported from the operating base to the display
site by a heavy-duty truck, especially confihured to accommodate both crew and tar-
gets. Communications from:to each operating base are by Teletype.

The nine operatmg bases are located at cities as showh in F1gure 1. When a tar-

get dlsplay is required, the crew nearest the requested s;te is dlrected to display the -
targets : . /

’ During the past year, two field crews have been relocated to provide better geo-
graphic coverage The El Paso unit was moved to Albuquerque to increase the opera-
ting radius, and the target unit formerly at Kansas City was relocated in Sprmgf]eld

'M1ssour1, because Kansas City performance was unsatlsfactory

A
2
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H1storlcally, the pattern of requested dlsplay locatmns changes and future distri-
bution may not be entirely predictable. Operating exper1ence 1nd1cates thaﬁ;-h}.e foca-"
tions are satisfactory, considering both the geographical d1str1but10n and the sequence
of d1splays in g1ven CORN operations. The expense incurred in the selection and train- ‘
* ing of. new.CORN target crews as well as a reduction in initial proficiency during the ' |

transition period is significant. Thus, in the interest of overall economy, relocation

oo , - MEEa coers R ook g

of the field crew is done only for most compelling reasons.

Such a m'aghitude of field cperations requires a proportional amount of supporting

o’ -

services by the‘

-

" To assure that the basic set of data is most meaningful, the targets and associated
~1nstruxkentatlon employed m the field must be maintained at a uniform level of quality. .
Spectral characterlstlcs of representatwe samples of each reflectance area of each

target are measured bi-monthly. . Samples are measured on'a single-beam recordmg

spectrophotometer at

Each 70 mm Hasselblad camera is recalled from the field and recahbrated at

intervals of 180 days. This calibration process 1s accomphshed by ‘ Vo

.

. tethnicians usmg both in-plant test. equ1pment and certain s /pecmhzed 1tems of cahbra-

AU

- tion equ1pment in the Av1omcs Laboratory at erghtaPatterson A1r Force Base.

Energy measurement equ1pment such as radiometers, light meters and brlght-

ness meters are calibrated at intervals of 45 to 90 days.

4

If any mstrumentatlon component malfunctlons in’ the fleld, it is 1mmed1ately
recalledto|  for repair and recalibration, a'hd it is replaced with a similar unit

. which has been recently certified. o

In add1t10n to these mechamcal functions, there are other aspects of the operatlon ‘

i+

l‘

. ' .
lI

“in which quahty is constantly momtored Great emphas1s is placed on quahty of tar- .

_exercises.

“Technicians from 'who are thorgughly experienced in every

aspect of the field op’eration, make unannouncéd inspections at a number of targ ef
. N 4 ‘
CONFIDENTIAL —
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display‘sites during field :operatiohs.' This helps to assure that the targets are _'dis—‘
played correctly and that the procedures for data collection used by the field crews are

,

correct.

: Since this practice was implemented at the beginning of this year, display quﬁm}z
has improved markedly. This is evidenced'by the on-site quality control report as ‘
well as by a ;ingicant reduction in the number of »pre\}iously.unreported discrepancies
on feedback reports.

-C.. COLLATERAL SERVICES

) AN 1 i
1. Handbooks A contmumg survey is conducted of test ranges fixed targets

and other test facilities available for reconnaxssance system testmg throughout the
nation. Results of this survey are compiled and published in the Controlled Range

Netwo.rk manual.. Distribution of this manual is controlled.

The CORN manual was completely revised both in format and content in June 1968." /

Durin'g the past year, three major retfisions have been published and distributed.

A second major pubhcatmn although more limited in dlstrlbutlon, is the Hand-
book of Standard Operating Procedures. ThlS prescrlbes operation of the Controlled
Range Network 1n each of its facets. THis manual has been completely rewritten and
revised in format to reflect the cumulative changes ih operatlé)nal procedures which

have occurred since it was last rev1sed

W
\

2. Report s: Monthlg reports are prepared and submitted in accordance w1th the
COntract requlrements spe01f1ed in the DD Form 1423. These summarize operational
‘and supportf activity which has occurred in the previous<thirty days and itemize fund

v

expenditures on the co%nt'ract in the major cost categories.

3. Spemal Research: A major endeavor associated with this contract, but funded

separately, is a research function. Work done in thxs area is reported separately

However, the search for better target base matenals and improved coatmgs and

apphcatlon techmques has been continued-within the scope of the contract.
-

5
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. Two light-weight edge analysis targets Were fabricated during the 1968 CORN tar-
~ get replacement cyclel The base material was 2.4-ounce nylon which was coated with
a polyurethane reflective emulsion. The result is an extremely light-weight target of ' ,

) greatér aurability than car.lvas.v The reflective emulsion has a more uniform spectral

response across the visible spectruym than the coatings used;preQriouslj.

The lighter material permitted a change in design which, in turn, reduced the

/

time required for deployment. There are minor problems encountered in recovering
the target during windy conditions, but the overall 6perational advantages are sig-

nificant - ‘ C oy

Prototype dlsposable photographlc standard targets were developed as a part of '
a supplementary task under thi$ contract. These targets were fabricated from a dura—‘b
ble, light-wejght paper and consist of a twenty=six bar group photographic resolution '
ta'rget and a five-step gray scale. The targets are identified as the Type LS—88(XA-1)

Phoﬁtf“$ystems Analysis Target Kit and prov1de operational reconnaissance squadrons

with an economical means to evaluate dynamically their photographic systems in the

- operational environment.

The target kit has been evaluated by the Tactical Air Reconnaissance Center,
‘Shaw Air Force Base, South Carolina, and has been employed 6perationa11y by a number

of other organizations. It was found suifeble for low—altitpde use and further develop-

.

ment of both photog'raphi'c and infrared analysis targets is expected.
- N
4. Mobile Multisensor Target Array: A mobile capability with expanded facili-

5%

ties for the operational test and evaluation of reconnaissance systems, is. maintained

in a standby status. This collective capability is idenﬁfied as mobile mu'ltisenser '
~ units a.nd the'y are comprised of specially designed targets and supporting instrumen-

tation. - f‘acilities are proyided for the test of infrared ground mapping systems and

radar reconnaissance systems, as well as photographic and electro-optical systems.

Two of these multisensor units are available for extended use within the structure N

of the requester's test program.

< CONFIDENTIAL -
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During this reporting period, utilization g;f the multisensor units was severely®
curtailed by lack of funds to support. their operation. While requests for multisensof
support;remained at the same high level as in previous years, only three requesters .

P
were able to provide funds for short-term operations.

Although these mobile multisensor units are being kept in serviceable condition,

they are‘ipped with the original canvas targets.

5. Matexjal Procurement: When it is éxpediiious from an operational standpoint,

mcertain materia%pmhased directly for use on the overall CORN Program. During

the past year, a number of ground targets of unique design, as\%ll as special equip-
ment items, were procured in this manner. A number of replacement targets were
procured as an additional contract task. New targets procured in this period included
four 51-51 T-Bar resolution targets, four MIL—STD-‘150A resolution targets, four
medium-contrastT resolution targets, and five edge analysis targets (two of which

were fabricated of light-weight nylon base material. )

targeting and ipstrumeﬁtation support were provided for a series of off-shore tests.
. Uhique problefns‘ were encountered, such as medically sterilizing two 16,650 sq. ft.

canvas targets, and accounted for a significant portion of this time.

l 6. Special Test Support: At the direction of the Air Force, 182 man-days of

¢

7
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SECTION mI
- OPERATIONS ANALYSIS
. \ A
The total number of field exercises and target displays dilring this peroiod hqs been

significantly less than those during previous twelve-month periods. An analysis of

total target displays requested is Shown in Figure 2,

" Of the total requested, 71.9% were completed, 14. 4% were not rﬁade due to incle-
ment ;aveather, and 8. 5% were can@élled by the requester. The balance were not com-

‘

pleted for miscellaneous causes,

Time available to deploy the standard target set is directiy relatable to the quality
of the displa#. Average display time required for the standard configuration is 3-1/2"
hours. . Distance to the display site and stgrting time of the operating period are fac- .
torts which determine the time available to 'make the disﬁlay-. Time required to locate
and obtéin permissior_l to use a suitable site within the display.zone generally'i'equires
an additional }—1/ 2 hours. Considering this elapsed t}me, 6perating periods which a
begin at 0700 or 0800 hours severely limit the time‘the crew can spend in target
deployment and has an effect on display quality, Realizing certain operational require-
ments, some quality decay in the last two months of this reperting period is aitributed
to this set of circumstances, An analysié of operation starting times is shown in Fig;
.

ure 3,

- \
' The effect of imprpved communications between the requesting agency and the ’
contractor's ope;-aﬁng group cannot be too strongly emphasized, The free flow of
- essential information has played a significant part in the overall improvement which
has taken place during this past year.

As an example, the rise in percentage of completed displays is a direct result ‘
of improved communication. Prior to February, a number of requested display sites
were centered on metropolitan areas and were thus impossible to complete, When
this problei was discussed, it was'determined that c;ommércial airports with large,
flat, open areas in the same alignment pattern could be utilized without penalty, and

permitted displays of improved quality. Similarly, size of the displgy zone was

8
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DISPLAY TIME ' 1 October 1968 - 30 September 1969
] Total Displays with Crews in the Field
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extended to provide a largei' selectipn of display sites within the zone. Each of these

relatively thinor matters led to better displays and a greater amount of data "take".

7The effectiveness of Hasselblad edge target photography is another difect result
of better informatioq flow. “Only in the last half of this reporting period have the déta
sxtracted from this photography been correlatable with other basic data. Again, this
is directly atfributable to a continuing open discussion of the problems'involve_d and

a methodical, deliberate attempt to solve them.

At the beginning of this reporting period, there was an absence of timely critique
regarding the CORN target displayé._ It is noted, however, that during the last four
months of this period there have not been sufficient critical comments to wai'rant a

formal critique.
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SECTION IV

i
]
l CONC LUSIONS
~ ' .
7.
' 1. Tl?ere has been an improvement in the qhality of field ‘'operations as well as
a marked improvement in the quality of Hasselblad edge target photography. Both of
. these impi‘ovements are direct results of improved information flow and discussion
of operating problems between the requesting agency and the contractor's operating
. . group. . o ' . ' !
, ‘
. . » 2. The display qdality and the useful life of CORN targets can be enhanced if ‘
' targets are fabricated from-light-weight synthetic materials. .
i
i
i
i
i

3. Development and evaluation of the type LS-88(XA-1) Photo Systems Analysis
Target Kit during this period were highly successful. When this type of target kit
., becomes more ’\r‘eadily available, it will provide a unjform evaluation capability which

can be employed by operational reconnaissance units on a worldwide basis.

12
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SECTION V

RECOMMENDATIONS
1. ' CORN targets which have large, smgle reflectance areas, such as edge analy-
sis targets and gray scales should be made of lighter weight nylon material. This
will extend their useﬁll hfe, reduce the display time, improve quality of the display,
" and will probably increase both the quality and quantity of raw data. A small number
of resoliition targets should be fabricated from this type of material to ascertain its

suitahility for this type of target. . N

2. . Every effort should be made to further improve the process of communica-
tion from the requester to the contractor's operating group. While it is recognized
that there are certain necessary constraints, the commumcatlons function should be
developed 8o that there is a greater understanding of problems associated with each

part of the overall operation.

The dyhamic system arlalysis capability provided by the type of evaluation stand-
ards such as those in the type LS-88(XA-1) Photo Systems Analysxs Target Kit, as '
well as the technology evolved.in this developmerit, should-be fully explmted with
minimum possible delay to provide this capability to operational reconnalssance units.
Proper use of these types of standards will provide a capability which is not now gen- '
erally available to these’units, will permit a more objective evaluation of raw deta,
and will permit rﬁore positive identification of ‘system malfunctions and causes of '

- image degradation. When the.eources of degradation are removed, the quality of both

~ the image and the int_ellli.gen‘ce information extracted from it will improve.

.
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